. . . NATURE OF MATTER AND ENERGY

to warmer bodies. The heat had been created. The newly born
heat had been created by friction, which is to say, by work. Rum-
ford's ideas received unanswerable vindication. If work could
create heat, heat must be energy, not a substance.

The Mechanical Equivalent of Heat
Sir Humphry Davy obtained his striking result in 1798, when
he was twenty years old; but so firmly entrenched was caloric that
it was a long time dying. For a number of years only Rumford,
Davy and Thomas Young seemed to grasp the full significance of
the creation of heat by work. Indeed, it was not until 1843, when
James Prescott Joule, an English brewer and brilliant experimen-
talist who missed an important university professorship in Scot-
land because of a slight personal deformity, announced the quanti-
tative relation between heat and mechanical energy, that the true
nature of heat began to be recognized generally.
Joule performed a great number of ingenious experiments in a
lifedme of research; but the one that served best to immortalize
his memory was, like that of Davy, a marvel of simplicity. He
stirred water with a paddle-wheel! The water grew warm from
friction; the heat was painstakingly confined and measured; the
paddle-wheel was driven by slowly falling weights so that the work
expended in friction could be accurately measured in foot-pounds.
The amount of heat proved to be precisely proportional to the
amount of work done to generate it. Joule was now able to in-
form the world with incontrovertible evidence that heat was a form
of energy. He could state precisely how many foot-pounds of
mechanical energy a calorie of heat energy equaled, or what frac-
tion of a calorie a foot-pound of work would produce.
Count Rumford died too soon. In 1804 he wrote that he expected